The scattering of an electric charge from a magnetic monopole is discussed in a way which explicitly incorporates conservation of angular momentum. The Dirac quantization condition for the physical charges is derived from the correspondence principle and the requirement of rotational invariance. The same discussion shows that the initial and final states of the scattering reaction contain an extra spin, which cannot be associated with either particle alone. In the classical nonrelativistic theory it is known that such an extra spin appears, and that it may be identified with the angular momentum of the electromagnetic Geld. A quantized version of this nonrelativistic spin theory is obtained and shown to be equivalent to the Dirac theory based on a singular vector potential. The spin approach gives an interesting perspective on the relativistic monopole problem. 
The scattering of an electric charge from a magnetic monopole is discussed in a way which explicitly incorporates conservation of angular momentum. The Dirac quantization condition for the physical charges is derived from the correspondence principle and the requirement of rotational invariance. The same discussion shows that the initial and final states of the scattering reaction contain an extra spin, which cannot be associated with either particle alone. In the classical nonrelativistic theory it is known that such an extra spin appears, and that it may be identified with the angular momentum of the electromagnetic Geld. A quantized version of this nonrelativistic spin theory is obtained and shown to be equivalent to the Dirac theory based on a singular vector potential. The spin approach gives an interesting perspective on the relativistic monopole problem. One might think that the argument above is unnecessary, that continuity of the wave function requires the Dirac quantization condition in (2.6). As we shall see in Sec. IIIC, this is not the case.
Note that the spin s may not be identified as the intrinsic spin of the new particle, the monopole. If the monopole had a spin of magnitude S, then the maximum value of lm sr&'l would be 2S, an-d (2.6) would imply eg/tic&S. By using projectiles of arbitrarily large charge e, one could always violate this condition. Thus, s may not be attached to either particle alone, but depends on both.
We may summarize the assumptions and conclusions of this section thus.
If (1) 4;, = P (2t+1)it jt(kr)Pt(cos8)X", As one examines this solution, it is helpful to consider the asymptotic behavior of the wave function. At erst glance, the "interaction term" (2/ttr') '(tr. L+2) appears to fall inversely with r'. However, for a plane wave e'~', the orbital angular momentum is kr)&i, and the interaction falls only as r ' for directions perpendicular to a. This agrees with the crudest classical reasoning since the Lorentz force falls as r ' along a particle trajectory, but only as r ' in orthogonal directions. U we look for an "asymptotic" P which satisfies the Schrodinger equa, tion through terms of order r 'Ef, then e'"* must be multiplied by a modifying factor. In the analogous Coulomb case, that factor is an imaginary power of (r -s). Here The incoming wave is f;",=Pt(2l+1)it jt(kr)Pt(cose)x(m=s) = P t(2l+1)i' jt(kr) (l,0(r)~1,0(z) )~s, s(9) ), (A1) where the arguments r" and a specify the axes of quantization of m& or m"as the case may be. " Since s r" commutes with B, we may write the projection of 1l;, on states in which the magnetic quantum number of s is specified in the radial direction:
(m, (r) iP;")=Pt(21+1)i'jt(kr) X g, 0(r)~l,0(s))(s,m(r)~s,s(2)) (A2).
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